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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this, translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows word which can not be translated 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the piece mat for automobiles with which it is the piece mat laid to up to the floor carpet 
which the floor panel was made to meet in the interior of a room of an automobile, and was fabricated 
and laid, and the whole piece mat is characterized by to have the flexibility followed in footsteps and 
stuck on the floor carpet when a piece mat carries out low density of pile structure and attachment at the 
rear face, and acoustic material of many openings at a subject, and is constituted and this piece mat lays 
on a floor carpet. 

[Claim 2] The piece mat for automobiles characterized by the density of the acoustic material on the rear 
face of a piece mat being less than three 0.5 g/cm in a claim 1 . 

[Claim 3] The piece mat for automobiles with which acoustic material on the rear face of a piece mat is 
characterized by the bird clapper from the less than three density 0.5 g/cm felt in a claim 1 . 
[Claim 4] The piece mat for automobiles with which acoustic material on the rear face of a piece mat is 
characterized by the bird clapper from a less than three density 0.5 g/cm resin foam in a claim 1 . 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the composition which raises the 
silence of the automobile interior of a room especially about the piece mat laid to up to the floor carpet 
which the floor panel was made to meet in the interior of a room of an automobile, and was fabricated 
and laid. 
[0002] 

[Description of the Prior Art] the indoor floor panel of an automobile — the structure top of an 
automobile — not flat — two or more fine irregularity - it stands and there is a wall The floor carpet 
which the floor panel was made to meet on a floor panel, and was fabricated conventionally was laid, and 
the floor side is ornamented and protected. This kind of floor carpet has backing of thermoplastics in a 
rear face, and this backing is made to heat and plasticize and it considers as the configuration which meets 
the indoor floor of an automobile by carrying out draw forming. The shock absorbing material of felt, 
urethane foams, and others was arranged between the floor carpet and the floor panel if needed, and 
tactile feeling of a floor side has been improved, and invasion reduction of noise is aimed at. 
[0003] There is an example which lays a piece mat (an another name, a service mat, option mat) still more 
nearly partially on the conventional floor carpet. It mainly carries and puts on the part which crew's leg 
touches frequently on a floor carpet, and prevents a carpet's becoming dirty locally or wearing it out on 
the reverse side of shoes. (When a piece mat becomes dirty, carry out outside a vehicle, and it cleans up, 
or exchanges) 

For example, the thing which comes to form a backing layer in the rear face of the base fabric which 
comes to devote itself a pile which is indicated by Japanese Patent Application No. No. 209828 [ 61 to ] 
etc. by synthetic resin is common. A base fabric is a core material which has intensity comparatively with 
this composition, and piles, such as synthetic resin, are driven into a predetermined configuration without 
a crevice, and have become the shape of a long carpet of length of hair at this. A backing layer is formed 
in the rear face of a base fabric, and combination with a pile and a base fabric is raised further. The 
materials of a backing layer are thermoplastics and rubber, such as polyethylene, a polyvinyl chloride, and 
polyester. The salient for much gap prevention is formed in the rear face of a backing layer 
simultaneously with fabrication of a backing layer. The conventional piece mat made the key objective 
protection (dirt prevention, wear prevention) of a floor carpet, and did not have the example analyzed 
about the relation with the silence of the vehicle interior of a room. 

[0004] Applicants carried out the detailed examination about the noise detected by chassis DYNAMO in 
an anechoic chamber in the various run states of an automobile, and the vehicle interior of a room in an 
automobile. ( Drawing 1 ) 

the interior of a room of an automobile 10 - the noise detected by crew 12 in 1 1 has the noise (load 
noise, mainly 1 00-2000Hz) from the direction of ** road surface produced with a run of an automobile, 
the noise (engine noise, mainly 250-2000Hz) from the direction of ** engine, and the noise (whizzing 
sound, mainly 250-5000Hz) from [ of ** body ] the upper part In part, by the body panel which serves as 
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a septum in case [ of such noise ] it trespasses upon the vehicle interior of a room, it is reflected, noise 
insulation of the component is carried out, and the remaining components trespass upon the vehicle 
interior of a room as a primary transmitted sound Nl. As a primary transmitted sound, the acoustic wave 
which trespassed upon the vehicle interior of a room reaches direct crew, and also reaches crew as a 
reflected sound N2 after secondary [ which was reflected irregularly in the vehicle interior of a room ]. 
[0005] The following has been checked as a result of research. The invasion to the vehicle interior of a 
room can be lessened, so that the floor panel is covered without the crevice (thickly) about the primary 
transmitted sound covering latus area on a floor carpet, shock absorbing material, the piece mat, etc. 
(especially, floor panel side). Moreover, about the reflected sound after secondary, it absorbs, and is easy 
to decrease and the vehicle interior of a room becomes quiet, so that there are many ratios by which the 
interior of a room of an automobile is covered for the material of absorption-of-sound nature, such as a 
fabric. Conversely, if the ratio covered for the high material of the reflection nature of sound is high, 
reverberation will tend to remain that it is hard to decrease an acoustic wave. For example, when seat 
covering was carried out to change at the product made from the textiles which are easy to absorb an 
acoustic wave by automobile by which it was equipped with covering made from leather which is easy to 
reflect an acoustic wave in the seat of an automobile, there was an example into which the interior of a 
room (crew's close-to-his-ears position) turns quietly to several dB order. 

[0006] Conventionally, in order that the piece mat for automobiles might prevent that dirt, such as mud, 
permeates a floor carpet, the backing layer was formed with the material (hard and thin materials with 
comparatively high density, such as a resin and a rubber sheet) of non-water permeability. On such a 
piece mat, it turns out that there is the following disadvantage about quiet-izing of the vehicle interior of 
a room It was not avoided to the noise insulation of the primary transmitted sound Nl that a crevice is 
generated between the floor carpets fabricated by making the conventional piece mat meet a floor panel 
(to three dimensions). It is impossible for especially the edge of a piece mat to leap up from a floor carpet 
by high probability, to be laid by the state, and to lay a perimeter without a crevice as a matter of fact. 
Moreover, in the example in which it shifts to a rear face like aforementioned Japanese Patent Application 
No. No. 209828 [ 61 to ], and the salient for prevention is formed, the fixed crevice is always generated 
between floor carpets. This kind of crevice makes the noise insulation performance of a piece mat lose 
greatly. Although there was also an example which fabricates a piece mat in the configuration suitable for 
an installation position, this kind of piece mat is laid possible [ removal ] on the floor carpet, and since it 
was always exposed to the load of getting on and off of crew and a position gap was not avoided, it was 
not able to avoid generating of a crevice too. Moreover, since the conventional piece mat was constituted 
with the backing layer (hard and thin materials with comparatively high density, such as a resin and a 
rubber sheet) of non-water permeability, its acoustic wave reflection nature was strong, and it was 
composition with little absorption of the reflected sound N2 after secondary. (There was a frequency 
band to which noise level gets worse by laying the conventional piece mat) 
[0007] 

[Problem(s) to be Solved by the Invention] In this invention, the structure which makes the automobile 
interior of a room quiet as structure of the piece mat laid to up to a floor carpet is offered in view of the 
above-mentioned technical problem 
[0008] 

[Means for Solving the Problem] The means of this invention which solves a technical problem is a piece 
mat laid to up to the floor carpet which the floor panel was made to meet in the interior of a room of an 
automobile, and was fabricated and laid, a piece mat Pile structure, When low density of attachment at 
the rear face and acoustic material of many openings are made into a subject, it is constituted and this 
piece mat is laid on a floor carpet, the whole piece mat is based on a floor carpet at the piece mat for 
automobiles which has the flexibility followed in footsteps and stuck. The piece mat of this invention has 
the flexibility followed in footsteps and stuck in the floor carpet of a construction position, and it can be 
laid without a crevice to a floor carpet (even if a construction position shifts). There is no stiff sound 
reflector, there is a property absorbed without reflecting an acoustic wave automatic in the car, and it 
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contributes on the quiet disposition of the vehicle interior of a room. 
[0009] 

[Embodiments of the Invention] Hereafter, a drawing explains the gestalt of suitable operation of this 
invention. Drawing 2 is the cross-sectional view of an automobile, the interior of a room of an automobile 
20 - the floor carpet 24 is laid along with 21 and crew's 22 step floor panel 23, and the piece mat M is 
laid on a carpet A floor panel to noise invades towards the interior of a room of an automobile from the 
outside of a vehicle (primary transmitted sound), and crew is reached with the reflected sound (secondary 
reflection sound) in the interior of a room 

[0010] Drawing 3 is the piece mat construction state cross section of invention equivalent to the floor 
elements on larger scale of drawing 2 . On the floor panel 23, the floor carpet 24 is laid through shock 
absorbing material 25. There is fine concavo-convex 23a in the floor panel 23 on structure, and shock 
absorbing material is fabricated by the configuration which meets this irregularity. The floor carpet is 
fabricated and laid by the configuration which meets an abbreviation floor panel. The piece mat 30 is laid 
on a floor carpet. 

[001 1] (Floor carpet) It is a tuft carpet well-known in automobiles, or a needle punch carpet, and comes 
to back thermoplastics at the rear face. While carrying out draw forming of the carpet to a necessary 
configuration by heating backing and plasticizing, support attachment of the shock absorbing material is 
carried out at backing. 

(Shock absorbing material of a floor carpet ) The forming felt, and (5-50mm in density 0.005 - 0.2 g/cm3, 
and thickness) of shock absorbing material which have been beforehand fabricated in the necessary 
configuration in advance of attachment to backing are desirable. For example, the thing to which density 
comes to carry out heating size enlargement of the mixed fiber mat (polyester-fiber [ of a utility model 
registration / No. 25557108 / publication ] 95 - 50wt% and low melting point thertnoplasticity fiber 5 - 
50wt%) to three or more 0.01 g/cm and less than three 0.06 g/cmis suitable. 

[0012] ( Piece mat) The piece mat 30 of invention carries out the surface pile structure 31 and acoustic 
material 32 of attachment at the rear face at a subject, and is constituted. Pile structure implants pile 3 lb 
in base-fabric 3 la which consists of a polyester fiber etc., and a pile escapes from it at the rear face of a 
base fabric, and it comes to give latex processing as a stop (un-illustrating). Acoustic material 32 is the 
acoustic material of low density and many openings, and the felt which made the subject a less than three 
density 0. 1 g/cm slab urethane foam, polyethylene form, and the polyester fiber is suitable. When a piece 
mat is laid on a floor carpet as a whole, it has the flexibility which follows in footsteps of the floor carpet 
of an installation position. (It sticks to a floor carpet and a crevice is not produced) As for attachment at 
the rear face of the pile structure of acoustic material, it is desirable to carry out in the format which does 
not check the flexibility of a piece mat and does not check the permeability between both. For example, it 
is desirable to carry out both periphery section exaggerated lock thread sewing-machine processing 33. 
Or when stopping aeration, the thinnest possible film etc. is made to intervene. 
[0013] (Flow of an acoustic wave) The noise to the vehicle interior of a room from a lower part mainly 
trespasses upon the vehicle interior of a room as a primary transmitted sound Nl through the floor panel 
23, the floor carpet 24 (shock absorbing material 25), and the piece mat 30 (acoustic material 32). Under 
the present circumstances, since the piece mat has followed in footsteps and stuck on the front face of a 
floor carpet, there is no crevice which reveals an acoustic wave among both, and there is an operation 
which acoustic material 32 functions [ operation ] efficiently and attenuates a transmitted sound. It once 
penetrates to the vehicle interior of a room, and incidence of the acoustic wave is carried out to apiece 
mat from the upper part as a reflected sound N2 after secondary [ which was reflected irregularly in the 
vehicle interior of a room ]. Since there is no stiff sound reflecting layer in the piece mat of invention, the 
great portion of incidence sound penetrates the pile structure 31 of the surface of a piece mat, and it 
reaches acoustic material 32. After secondary, by the acoustic-material layer, a reflected sound is 
decreased again and acts on quiet-ization of the vehicle interior of a room 

[0014] (Conventional piece mat) Drawing 4 is the conventional piece mat construction state cross section 
equivalent to the floor elements on larger scale of drawing 2 . The piece mat 40 is laid on the floor carpet 
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24. The conventional piece mat 40 makes a subject surfaces 41 (pile structure etc.) and the backing layer 
42 backed by the rear face, and is constituted. The materials of a backing layer are thermoplastics and 
rubber, such as polyethylene, a polyvinyl chloride, and polyester. The salient 43 for much gap prevention 
is formed in the rear face of a backing layer. A piece mat is laid in the state where had a salient and it 
floated from the floor carpet. Moreover, edge 40a of a piece mat often separates and bounds from the 
carpet, and has produced Crevice S between carpets. 

[0015] The noise to the vehicle interior of a room from a lower part trespasses upon the vehicle interior 
of a room as a primary transmitted sound Nl through the floor panel 23, the floor carpet 24 (shock 
absorbing material 25), and the piece mat 40. Under the present circumstances, since the crevice is 
produced between the piece mat and the floor carpet, the acoustic wave of a considerable amount 
penetrates from this crevice to the vehicle interior of a room as a primary transmitted sound Nl . It once 
penetrates to the vehicle interior of a room, and incidence of the acoustic wave is earned out to a piece 
mat from the upper part as a reflected sound N2 after secondary [ which was reflected irregularly in the 
vehicle interior of a room ]. Since there is a strong backing layer of sound reflection nature in the 
conventional piece mat, the acoustic wave of a considerable amount is reflected and a big damping effect 
cannot be expected. 

[0016] About the above sound reflection nature and absorption-of-sound nature of a piece mat, it had a 
sample of a piece mat an invention piece mat and conventionally, and evaluated and checked by the 
testing device. The measurement result of sound reflection nature is shown in drawing 6 . In two 
adjoining anechoic chambers Rl and the non-**-non-** type equipment which formed the opening O foT 
sample S anchoring among R2, invention floor structure and the cut sample of a floor tectofacies this 
conventionally were attached in Opening O, the acoustic wave was inputted into one anechoic chamber 
Rl from input unit equipment W, and the sound pressure level of Microphone M was measured. In this 
measurement, it can be called the high sample of reflection nature, so that the sound pressure level of 
Microphone M is high. In a 200-630Hz frequency band, a value with the conventionally high reflection 
factor of floor structure is shown, and it can check that the acoustic wave is reflecting in the backing layer 
of a piece mat conventionally. 

[0017] The measurement result of absorption-of-sound nature is shown in drawing 7 . The highest 
acoustic absorptivity in the perimeter wave number band which invention floor structure measured is 
shown. In addition to not having the reflector of an acoustic wave, by having stuck the acoustic material 
of low density and many openings on the rear face, an absorption-of-sound operation of acoustic material 
also acts, and the invention piece mat is raising the acoustic absorptivity. In addition, conventionally, 
since incidence sound reflects floor structure in the backing layer of a piece mat conventionally, 
absorption-of-sound nature can check existence of a low frequency band rather than an example without 
a piece mat. 

[00 1 8] Hereafter, the example evaluation using the real vehicle is described. 

(Example) It comes to fabricate in the configuration which backs a polyethylene resin (500g/m2) at the 
rear face of a floor carpet (tuft carpet), and meets the floor of measuring object vehicles. At the rear face 
of a floor carpet, as shock absorbing material a mixed fiber mat (polyester-fiber 70wt% and low melting 
point thermoplasticity fiber 30wt%) The pile structure of the piece (20mm of maximum thick sections) 
mat using the thing in which density comes to carry out heating size enlargement to 0.03 g/cm3 It comes 
to implant nylon thread in a height of 10mm (1700 g/m2), and comes to give latex processing of 200 
g/m2 to the base fabric made from polyester (1 00 g/m2) at the rear face of a base fabric. Using a slab 
urethane foam (density 0.02 g/m3) with a thickness of 5mm, acoustic material is put on the rear face of 
the pile structured division, carries out exaggerated lock sewing-machine processing, and comes to stick 
the circumference. 

(Example of comparison) A floor carpet portion and shock absorbing material were made the same as an 
example. The surface of a piece mat considered as pile structure, and was made the same as an example. 
The rear face of pile structure comes to carry out the backing of the rubber base material of 1300 g/m2. 
(Evaluation) 60 km/h was run the automobile (2500 cc engine, FR passenger car) made into the 
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measuring object on the DYNAMO of a split-face way in the anechoic chamber, and the case where there 
were not **** and a piece mat in a driver's seat step and the position distant from the floor on 10cm was 
compared with the case where the piece mat of an example and the example of comparison is laid. 
[0019] (Result) An evaluation result is shown in drawing 5 . Drawing shows the noise level in each 
frequency (100-2000Hz). In 200-400Hz, the noise level of the example of comparison which laid the 
conventional piece mat is high. This frequency band is mostly in agreement with the frequency band to 
which the sound reflection factor of floor structure becomes high conventionally in drawing 6 . That is, in 
the example of comparison, the sound reflection by the backing of a piece mat makes high conventionally 
noise level of the vehicle interior of a room A 200-400Hz frequency band is a load noise called "go 
sound", gives and fears displeasure to the crew of the vehicle interior of a room, and has **. Moreover, 
the noise level of the example which laid the piece mat of invention is low above 800Hz. This frequency 
band is equivalent to the frequency band to which the acoustic absorptivity of invention floor structure 
becomes high especially in drawing 7 . That is, in the example, the low density of the rear face of an 
invention piece mat and the absorption-of-sound effect of the flexible material of many openings are 
acting. This frequency band is in a conversation sound field, and invention floor structure contributes to 
clear-ization of crew's conversation. 
[0020] 

[Effect of the Invention] The piece mat for automobiles of this invention acts in the direction which 
makes the interior of a room quiet also to the primary transmitted sound and the indoor secondary 
reflection sound of the direction of a floor of an automobile. The construction which does not have a 
crevice on a floor carpet is possible, and a feeling of construction improves. Moreover, since there is no 
crevice, even if crew's leg touches, it is hard to start a position gap. It is lightweight, contributes to 
reduction of a vehicles weight, and is easy to perform the maintenance out of a vehicle to carry out. 
high-class-carpet-like — it steps on and a feeling is acquired There is no useless crevice between floor 
carpets, and a space underfoot can be extended. 



[Translation done.] 



